Cell potential and the sodium-potassium pump in vascular smooth muscle.
An electrogenic sodium-potassium pump appears to contribute materially to the steady-state potential and to certain of the transient potential responses of vascular smooth muscle. Since changes in cell potential in turn can lead to changes in contractile state, the pump is implicated in some of the constriction-dilation responses of blood vessels. The vasodilator action of potassium is explainable, for instance, through an effect on cell potential if (and only if) an electrogenic pump is assumed to be extruding sodium at a faster rate than it takes up potassium. This is supported by the observation that ouabain, an inhibitor of Na,K-ATPase activity, will eliminate or reverse the vascular effect of potassium. Furthermore, when the in vivo and in vitro effects on vascular smooth muscle of altered extracellular potassium concentration are compared to calculated cell potentials based on a model that includes an electrogenic pump, the experimental findings are shown to be logical and predictable.